A. Atkinson, M. D. Sanders, and V. Jf4ong Ophthalmological examination
The visual acuity was 6/6 in the left eye, and 6/6o in the right eye with an upper altitudinal defect.
Slit-lamp examination of the right eye showed a small posteriorsubcapsular cataract with haemorrhage adherent to the posterior lens surface. The anterior segment was normal in the left eye and the intraocular pressure was normal in both eyes.
The right fundus (Fig. I) showed a pre-retinal haemorihage extending into the vitreous, and condensing below. A white mulberry-like tumour was present arising from the optic disc, with numerous fine vascular channels throughout the tumour and on its surface. Scattered around the fundus were several small flat white lesions, with a smooth surface and apparently avascular. The macula was detached. The left fundus showed two small flat lesions in the upper nasal quadrant anterior to the equator, but was otherwise normal.
Radiology
The skull showed three areas of intracerebral calcification. The two largest were defined by pneumoencephalography forming papillary projections from the inferior surface of the right and left ventricles riespectively, while the third lay in the brain substance. Bilateral carotid angiograms showed normal arterio-venous patterns.
Case 2, a 23-year-old man, was referred to Mr. K. Wybar at Moorfields Eye Hospital in May, I 96 I, with an abnormality of the right eye observed during a routine examination. The patient complained of headaches for several years, but had no ocular symptoms. There was no relevant family history.
Ophthalmological examination
The visual acuity was 6j6 in each eye. The anterior segments and media were normal. Projecting into the vitreous from the lower part of the right optic disc (Fig. 2) was an extensive white mass with seedling-like nodules on its surface and an irregular border. The appearance of the left fundus was normal. A tentative diagnosis of drusen of the right disc was made. In September, I96I, the patient attended with mistiness of vision in the right eye. The visual acuity remained 6/6 but fundus examination showed a small vitreous haemorrhage situated three disc diameters below the projecting disc tumour (Fig. 3) . At this time sebaceous adenomata were noted on the left side of the nose and the diagnosis of tuberous sclerosis was made. Skull x-ray showed no evidence of intracerebral calcification. The haemorrhage gradually cleared. inferior and nasal to disc tumour occasions during the next 3 years the patient presented with floaters in the right eye due to recurrent vitreous haemorrhages. In I966 the patient was seen at the National Hospital where skull films demonstrated several areas of intracerebral calcification and an electroencephalogram showed changes compatible with a diagnosis of tuberous sclerosis.
The patient was last examined in March, I 971, when he was symptom free. The visual acuity was 6/6 in each eye, and fundus examination showed the mulberry tumoui of the right disc to be unchanged in size and configuration, and the vitreous to be clear. Central field examination showed enlargement of the blind spot, corresponding with the area of retina obscured by tumour. The left fundus was normal.
(I{ 'I). (Fig. 4a) . The arterial phase (Fig. 4b) showed normal flow with early filling of the dilated capillaries on the surface of the tumour. Gross dilatation of the peripapillary retinal plexus was observed with filling from the retinal arteries. Abnormal dilated capillary loops were visible in the venous phase (Fig. 4c) and some microaneurysms of the peripapillary plexus at the inferior and temporal disc margins. The residual photographs (Fig 4d) taken Io minutes after injection showed massive hyperfluorescence of the papillary region with leakage into the surrounding retina (Fig. 4e) Allen (I965), and Ganley and Streeten (I 97i). The similarity in appearance and structure to ocular phakomata and the rarity of such cases makes the search for other manifestations of phakomatosis of great importance if reliable genetic counselling is to be achieved. Vitreous haemorrhage occurring in drusen of the disc has been described by Gifford (I895), Reese (1940) , and Gaynes and Towle (i967) . Haemorrhages on or around the disc have been reported by Bregeat (I 956), Sanders and ifytche (i 967) , and Walsh and Hoyt (i969) . Of particular interest is a recent report by Sanders, Gay, and Newman (I970) of seven cases of drusen of the disc with haemorrhagic complications. In two instances, the haemorrhage extended into the vitreous, while in the remainder the haemorrhage was either within the substance of the nerve head or subretinal.
The nature of the vascular supply of disc and retinal tumours has received little attention in pathological studies. Numerous fine vessels on the surface of the disc tumour were noted by van der Hoeve (I923), though Koch and Walsh (I939) emphasized the apparent avascularity of the flat peripheral tumours. The description of sebaceous adenomata by Pringle (I890) emphasized the vascular nature of the skin tumours, the sebaceous lesions showing concomitant capillary dilatation and telangiectasis. Histological studies of skin biopsies from 38 patients with tuberous sclerosis were presented by Nickel and Reed (i 962) . Dilatation of blood vessels and lymphatics wvas commonly observed, and the prominent vascular changes led these authors to regard the lesions of adenoma sebaceum as angiofibromata. The fluorescein angiograms presented here clearly demonstrate numerous dilated capillaries throughout the optic disc tumour, ws\hich are abnormal and highly permeable to fluorescein.
These findings provide an explanation for the recurrent vitreous haemorrhages but also suggest that the ocular lesions resemble the cutaneous lesions in containing a significant angiomatous element. Pathological verification of this has been recently reported (Barsky and Wolter, 197 I).
Conclusion
Vitreous haemorrhages as a complication of tuberous sclerosis is reported in two cases with large peripapillary tumours. Fluorescein angiograms show an extensive vascular plexus on the surface of the lesions and it is suggested that the vascular anomaly may be part of the hamartomatous process. 
